Objectives The objective was to study the prevalence of fatigue symptoms among Special Forces and regular forces military personnel deployed in combat areas and to explore factors associated with fatigue symptoms.
Introduction
Fatigue is a symptom which refers to weariness and exhaustion [1] . Fatigue can be a symptom of physical or psychiatric disorder. There is no evidence that infections are the cause of chronic fatigue and chronic fatigue syndrome (CFS) [2] . It is not clear if psychological vulnerability predisposes to fatigue although a strong association has been found between fatigue and depression as well as other psychiatric illness [3] [4] [5] . A large study of a nationally representative sample in the United Kingdom, showed that chronic fatigue was associated with physical illness, depressive symptoms, anxiety symptoms and sleep complaints [6] . There is evidence to support fatigue as a separate diagnosis and this is reflected in the ICD-10 classification system which includes neurasthenia as a separate diagnostic category [7, 8] .
Prevalence of fatigue varies across different cultures. An international study examining psychological health in 14 countries found that people from developed countries were more likely to report unexplained fatigue [3] . In this study, the prevalence of substantial unexplained fatigue varied between Manchester 15.05%, Berlin 12.53%, Bangalore 3.83% and Shanghai 3.63%.
Chronic fatigue syndrome (CFS) is a debilitating and complex disorder, characterized by profound fatigue that is not improved by bed rest and may be worsened by physical or mental activity for which no adequate medical explanations can be found [9, 10] . CFS affects between 0.006% and 3% of the population depending on the definition used [11] [12] [13] .
There is much evidence regarding adverse mental health consequences such as post traumatic stress disorder (PTSD), depression, substance use and behavioural problems among military personnel deployed in Iraq and Afghanistan [14] [15] [16] [17] . In addition, Gulf War 1 veterans reported higher rates of somatic symptoms and functional impairment. This led to the speculation of a Gulf War Syndrome. Some of the Gulf War 1 veterans with somatic symptoms were diagnosed with CFS [18] . Prevalence of CFS among Gulf War veterans is higher than that in the general population [19] .
The Sri Lanka Defence Forces were engaged in combat operations for 30 years. In 2006, the level of combat operations intensified as reflected in the casualty figures Papers [20] . During the period [2006] [2007] [2008] [2009] 190 officers and 5,700 other ranks of the Sri Lanka Army were killed and 27,000 injured [21] . In the Sri Lanka Navy (SLN), 485 personnel were killed and 245 permanently disabled [22] . We conducted a study to compare the mental health of regular forces and Special Forces personnel of the Sri Lanka Navy who were deployed in combat areas. This paper presents data on fatigue symptoms and associated factors which were obtained from that study.
Methods
A cross sectional study was carried out among Sri Lanka Navy (SLN) Special Forces and regular forces deployed in combat areas. The study methods are described in detail in a previous publication [20] . Representative samples of Special Forces and regular forces were selected using simple random sampling. The sampling frames used were the lists of personnel from the SLN central data base. Samples were selected using computer generated random numbers. Only personnel who had served continuously in combat areas during the one year period prior to end of combat operations were included in the study. Since there were no females in the Special Forces, females were excluded from the regular forces group. A total of 259 Special Forces and 412 regular navy personnel were recruited to the study. The response rate was 93.8%. The rate of missing values for individual items in the survey was about 10%. The study was conducted six months after the end of combat operations in 2009.
The 28 page questionnaire used in the study "Health of UK military personnel deployed in the 2003 Iraq war" was used as the data collection instrument [17] . Permission was obtained from the authors for the use of the questionnaire. Fatigue was measured using a 12 item fatigue scale which assessed symptoms over the past month. Cases were defined as individuals scoring 4 or more. Symptoms of common mental disorder were identified using the General Health Questionnaire 12 (GHQ-12) and cases were defined as individuals scoring 4 or more. Duration of fatigue symptoms and common mental disorders were assessed for a period of one month. Multiple physical symptoms were elicited using a checklist of symptoms and cases were defined as individuals with 10 or more symptoms. PTSD was diagnosed using the 17-item National Centre for PTSD checklist civilian version (PCL-C) and cases were defined as individuals scoring 50 or more.
Functional impairment was assessed with five questions from the SF-36. These included one item of physical or emotional problems interfering with normal social activities with family, friends, neighbours, or groups, and four items of problems with work or other regular activities as a result of physical health [23] .
Approval was obtained from the Ethics Review
Committee of the Faculty of Medicine, University of Colombo. Participation was voluntary and written informed consent was obtained from all participants. The questionnaire did not identify the participants by name.
Analyses were done using SPSS version 13.0. Pearsons χ 2 test was used to assess the difference between groups for categorical variables. Logistic regression analysis was used to calculate unadjusted and adjusted odds ratios (OR) with 95% confidence limits (95% CI). Model adequacy was tested using goodness of fit with the Hosmer-Lemeshow test.
Results

Study sample
The sample consisted of 259 Special Forces and 412 regular navy personnel ( Table 1 ). The mean age of the sample was 27.6 years (SD 5.02). There were 33 (4.9%) commissioned officers, 104 (15.5%) non commissioned officers and 534 (79.6%) other ranks. Two hundred and thirty six (35.2%) were engaged in combat duty, 195 (29.1%) served on board naval vessels and 237 (35.3%) were engaged in noncombat duties which included medical, logistic, engineering, communication and administrative roles [20] .
Prevalence of fatigue
Association between fatigue and demographic variables are shown in Table 2 Of those having more than four symptoms, 26 (3.87%) reported symptom duration of three months or more. Fatigue was not significantly association with age or marital status. Adjusted odds ratios showed that risk of fatigue was significantly higher among personnel with education level of GCE A'Level or higher [OR 2.35 (95% CI 1.12-4.95). Although unadjusted odds ratios showed that personnel engaged in noncombat duty had significantly higher risk of fatigue, this disappeared when we adjusted for demographic variables and service type.
Fatigue and combat exposure
Combat exposure was assessed using ten questions (Table 3) . Only two types of combat exposure were significantly associated with fatigue symptoms. These were "thought I might be killed" [OR 2.05 (95% CI 1.27-3.33)] and "coming under mortar, missile and artillery fire" [OR 2.27 (95% CI 1.38-3.71). Adjusting for service type, education and role within the unit did not alter the outcomes. To explore if the association between fatigue and combat experiences, GHQ caseness and somatic symptoms could be explained by PTSD we adjusted for PTSD caseness. We found that the significant association for combat exposure "thought I might be killed" [adjusted OR 1.87 (95% CI 1.14-3. Association between fatigue and functional impairment is shown in Table 4 . Fatigue was significantly asso- The effect size reduced when we adjusted for psychological morbidity but the association still remained significant.
The mean number of days of sick leave was significantly higher among personnel with fatigue (0.93 days) than those without fatigue (0.32 days) (t=-5.11, p<0.001). Among those with fatigue 43.3% had reported sick at least once during the last 6 months compared to 17.2% without fatigue symptoms.
Discussion
This is one of the few studies which examined fatigue among military personnel in an Asian population. We looked at the association between fatigue and combat exposure, mental health problems and functional impairment among deployed military personnel. We found that the presence of at least four fatigue symptoms over a period of one month was associated with GHQ caseness and PTSD. Regular forces had a higher risk of developing fatigue compared to Special Forces. Fatigue caused Papers significant functional impairment even after adjusting for psychological morbidity.
Prevalence of fatigue in our sample of 13.41% was lower than 33% reported in a study of UK military personnel deployed to Iraq which used the same diagnostic criteria. There is cross cultural variation in the prevalence of fatigue with prevalence of fatigue ranging from 2.26-15.05% with a lower prevalence of fatigue in Asian countries [3] . This could explain the low prevalence of fatigue in our study. Another reason is that more than one third of the sample consisted of Special Forces who had very low prevalence of fatigue. The prevalence of fatigue (18.4%) among regular forces is similar to prevalence of "abnormal fatigue" of 21.4% (95% CI 19.5-23.3) reported among males in a community sample in Sri Lanka [24] .
We found that the prevalence of fatigue was significantly lower in the Special Forces than in the regular forces. This is in keeping with the previous findings in this sample of better mental health outcomes among Special Forces indicated by lower rates of hazardous drinking, smoking, GHQ caseness and multiple physical symptoms, despite higher rates of combat exposure [20, [25] [26] [27] . UK military reservists and US National Guard also experienced more mental health problems than regular personnel [14, 28, 29] . Differences in intensity of training and in physical and mental health status of the groups prior to deployment were thought to contribute to the poorer mental health outcomes among reservists [14] . This could explain the lower rates of fatigue among Special Forces in our study too. The SLN Special Forces are recruited from regular personnel who volunteer to join the Special Forces and only about 50% finally complete the intensive training. Thus, the Special Forces are a highly select group who are physically healthier and probably more resilient than regular personnel [20] . Fatigue was also associated with significant functional impairment and personnel with functional impairment are likely to be excluded from combat roles. This has been described as the "healthy warrior" effect which suggests that psychologically unfit personnel drop out during training and therefore those deployed are healthier [30] .
We could not find any previous studies of association between combat exposure and fatigue symptoms although the association between PTSD and physical symptoms is well known [31, 32] . In our sample overall exposure to combat was high and Special Forces were exposed to significantly more combat than regular forces [20] . For example more than 80% of the Special Forces experienced discharge of weapons in direct combat compared to 26.7% of the regular forces. Despite the high level of combat exposure, only two of the ten items measuring combat exposure were associated with fatigue. "Thought might be killed and "coming under mortar, missile, artillery fire" can be classified as risk to self events [33, 34] . Some of these "risk to self events" were also associated with increased risk of smoking [25] . It appears that fatigue is not a common consequence of combat exposure. However vulnerable individuals who experience intense combat may be at risk of developing fatigue and other somatic symptoms. There is evidence of association between somatic symptoms and PTSD [32] . However in our sample PTSD could not explain the association between fatigue, and other mental health outcomes.
Chronic fatigue is associated with considerable functional impairment [35] . Although the fatigue symptoms are associated with psychological morbidity, this alone cannot explain the functional impairment because the association between fatigue and functional impairment remained even after adjustment for psychological morbidity. Those with fatigue were also more likely to report sick. However the mean number of days reported as sick over the last six months was less than one.
Our study had several limitations. We did not identify chronic fatigue syndrome but only symptoms of fatigue. Similar to other community surveys we did not review medical records and therefore could not rule out physical illness. Because the sample consisted of deployed military personnel, it is unlikely that many of them would have physical illness which could account for the fatigue symptoms. The data is based on the self reporting of symptoms. While this can influence results, most studies of fatigue have relied on self reports.
Conclusions
Prevalence of fatigue symptoms was lower in Sri Lanka Navy personnel deployed in combat areas compared to rates from Western countries. Special Forces had significantly lower rates of fatigue compared to regular forces. There was significant association between fatigue and psychological morbidity. Fatigue was significantly associated with impaired functioning level, even in the absence of psychological morbidity. Fatigue was not associated with most types of combat exposure.
